The Lesser Sundas Region continues to be widely unexplored even in such relatively wellknown animal groups as birds (Aves). We report the results of an ornithological expedition from November through December 2015 to Timor, Alor and Rote islands along with some opportunistic observations made in that area between 2006 to 2015, providing details on numerous first records of bird species outside their previously known geographic or elevational ranges observed or otherwise recorded during this expedition. Our results underscore the fragmentary nature of our knowledge of the composition of the avifauna of the Lesser Sunda Islands, and demonstrate that there continues to be a large volume of significant new records and range extensions of birds on these islands.
INTRODUCTION
The islands of Timor, Rote and Alor are located at the eastern end of the Lesser Sunda Islands, a chain of hundreds of deep-sea islands spanning about 1,700 km between the Sunda shelf (of the Eurasian continental plate) to the west and the Sahul shelf (of the Indo-Australian plate) to the east at approximately 7.5-11°S and 116-127°E (Fig. 1) . Timor, the largest of the Lesser Sunda islands (c. 30,459 km 2 ), is now almost equally partitioned between the new nation of Timor-Leste (since 2002) and Indonesian West Timor. Alor (2,800 km 2 ) and Rote (1,226 km 2 ) are much smaller than Timor, and all three islands have remained unconnected to one another during the glacial climatic fluctuations of the Quaternary when global sea levels periodically receded by as much as 120 m, connecting many of the other islands in the Lesser Sunda chain through land bridges (Voris, 2000; Lambeck & Chappell, 2001; Hall, 2002; Bintanja et al., 2005) .
The numerous islands of the Lesser Sundas act as stepping stones for animals and plants, with the longest sea crossing between Timor and continental Asia being less than ~50 km. The distance from Australia to Timor is currently at least ~450 km, but during much of the Pleistocene this distance may have been reduced to ~140 km because much of the Sahul shelf of continental Australia became exposed land. Despite their close geographic proximity, Timor and Rote would have remained isolated by a deep-sea crossing of ~4 km during glacial peaks, whereas the distance between Timor and Alor would have been reduced only insignificantly to ~29 km (Voris, 2000; Lambeck & Chappell, 2001; Hall, 2002; Bintanja et al., 2005) .
Akin to other deep-sea islands in Wallacea, Timor, Rote and Alor have classical island faunas characterized by low overall species richness and relatively high levels of endemism. The proportion of bird taxa with an Australian origin is relatively high on these three islands as compared to their western Lesser Sunda counterparts, whereas the opposite is true for their Oriental bird element (Simpson, 1977; White & Bruce, 1986; Clode & O'Brien, 2001 ). Molecular studies examining the evolutionary history of Lesser Sundaic birds are scarce, but the ancestor of the Timor-endemic Timor Meliphaga Meliphaga reticulata also gave rise to the White-lined Honeyeater M. albilineata from northern Australia, with a separation date around 2.8 million years ago (Norman et al., 2007) .
Up to 1980, there had been 24 ornithological surveys or reports on Timor (White, 1986) [1931] [1932] ) (see Mayr, 1944) , and McKean et al. (1975) . These studies focused on collecting birds for taxonomic purposes, particularly to identify new resident taxa. Much of these data were summarized by White & Bruce (1986) , who listed 212 bird species for Timor. Subsequent field observations have added at least 49 species, including one resident passerine bird, but most additions have been migrant waders, seabirds and rails (Trainor, 2005b; Trainor et al., 2007) .
In 1993, the first ecological field study of Timor's birds was undertaken in West Timor, with new information on the relative abundance and conservation status of species in lowland forest habitats (Noske & Saleh, 1996) (Noske, 1997; Trainor et al., 2007) . The island is home to 12 single-island endemics, including one undescribed species (see species accounts), along with four species shared with Rote (Eaton et al., 2016) .
Compared to Timor, the much smaller and low-lying Rote (maximum elevation of 440 m) is home to four endemic species (Eaton et al., 2016; Prawiradilaga et al., 2017; Ng et al., 2018) . The birds of Rote have been little studied. Ten Kate collected 14 species on Rote in 1891-1893 (see Büttikofer, 1892; Mees, 1975 Mees (1975) . G.F. Mees curated Verheijen's collection, and commented on his manuscript, which was eventually published in 1976 (Verheijen, 1976) . Ron Johnstone surveyed birds over 13 days in central and southern Rote and Pulau Ndana and Batu Heliana during October 1990. Paul Jepson surveyed birds in central Rote over four days in September-October 1993. These two authors published a joint paper based on their surveys which documented the 86 species they recorded (incorrectly given as 83 species in the abstract) and included 119 bird species in a review of the island's avifauna . Johnstone & Darnell (1997a) described a new race of Southern Boobook Ninox novaeseelandiae, which has since been elevated to species level, Rote Boobook Ninox rotiensis (Eaton et al., 2016; Gwee et al., 2017) . That paper documented the status and habitat use of birds on the Tapuafu peninsula of northern Rote, with particular emphasis on threatened, restricted-range and forest birds plus waterbirds.
Alor Island (maximum elevation of 1825 m) is more than twice the size of Rote and has already been categorized as an Endemic Bird Area (EBA) (Stattersfield et al., 1998) . Alor is connected to its smaller neighbor Pantar Island across shallow sea that has become exposed above water during Pleistocene glaciations, but the two islands together are surrounded by deep sea that has continuously isolated them from Timor Island and the Flores chain during the low sea levels of the Pleistocene ice ages (Voris, 2000) . Alor has been rarely visited by ornithologists, and consequently its avifauna has also remained poorly known. A.H. Everett visited Pantar and Alor islands in March-April 1897, collecting 64 bird species on Alor and 22 species on Pantar (Hartert, 1898) . The collecting on Alor 'cannot be regarded as at all an exhaustive one' because a lack of water and food hampered the visit, causing Everett to become feverish and then injure a leg which required hospitalization on Sulawesi (Hartert, 1898) . The collection was enough to determine that Alor has a 'Flores ornis' (Hartert, 1898) although a few taxa typical of Timor Island, such as Olive-headed Lorikeet Trichoglossus euteles, Timor Cuckoo-dove Macropygia magna and boobooks (genus Ninox) were collected on Alor. V. von Plessen visited Alor in July-August 1927, collecting 68 specimens of 31 bird species (Rensch, 1929) . Alor is home to one undescribed single-island endemic, a Myzomela, although it has two species shared only with Pantar (Trainor et al., 2012) .
A major study (1987) (1988) (1989) (1990) (1991) (1992) (1993) (Johnstone, 1994) , the discovery and description of a new form of Sunda Bush Warbler Horornis [Cettia] vulcanius kolichisi (Johnstone & Darnell, 1997b) on Alor, and a redescription of the Alor Boobook (Johnstone & Darnell, 1997a) . Substantial additional information on the land birds of Alor and Pantar, including many new island records, has remained unpublished. Recent work on Alor has included the first published record of a montane bird (Lesser Shortwing Brachypteryx leucophrys) by Holmes (1995) as well as limited ornithological observations by Mason (1991 Mason ( , 1993 and Holmes (1995) , and a status survey of the Critically Endangered Yellow-crested Cockatoo (Setiawan et al., 2000) .
The aim of this paper is to document avian island range extensions and altitudinal range extensions from our recent field work on Timor, Rote and Alor islands, including records of globally threatened and restricted-range bird species. Many of the supposed new island records mentioned in Holmes (1995) and Trainor (2005a) had actually been recorded during the WAM-LIPI expeditions, so we take the opportunity to correct the record. Some of the new records documented herein are already reflected in a new field guide to the region (Eaton et al., 2016) but are actually based on this work, and are therefore presented here as novel. Taxonomy and vernacular names follow Eaton et al. (2016) . 
MATERIALS AND METHODS

Expedition
Field Methods
Birds were mist-netted with 20 ground nets of 6-12 m length, two of which were deployed as canopy nets at ~7 m height on limited occasions in the lowlands of Maukuru, Alor. Caught individuals were subjected to the following measurements and processing steps: weight, wing length, tarsus length, bill length, tail length, total length, wing spread, presence of molt, determination of sex and age if possible, bare parts coloration. Some of the birds for which we had permits were collected, prepared as skins and deposited in Museum Zoologicum Bogoriense (MZB) for posterity, while liver and muscle tissue samples were taken for potential future DNA analysis. Only a small minority of collected birds were put into alcohol for later preparation at the MZB, while all other specimens were prepared in the field.
Birds were also observed using various brands of binoculars and sound-recorded on the occasion of regular morning and afternoon bird surveys as well as opportunistic birdwatching activities during our collecting expedition. We used an Olympus L-12 sound recorder in combination with a Sennheiser ME66 microphone for audio recordings. On JAE's field visits, birds were photographed using a Canon DSLR and Canon 300 and 400mm lenses, and more distant birds were identified using a Swarovski ATX 20-60x65m telescope. This contribution concentrates on new avifaunistic records, so we refrain from providing complete lists of observations or collected material and measurements.
RESULTS
We recorded 47 significant and noteworthy species of bird on all three locations.
The following list showed details on numerous first records of bird species outside their previously known geographic or elevational ranges observed or otherwise recorded during this expedition. Seventeen bird species recorded from Timor, 13 from Rote, nine from Alor and eight bird species share locality between islands.
DISCUSSION
Species accounts
Grey Teal (Anas gracilis): 2 at Lake Oendui, Rote, on 13 (Trainor, 2005b) , and is a presumed breeding resident there (Trainor, 2011) . These records corroborate the occurrence of this species on Alor, where it had previously been encountered by Filip Verbelen (Trainor et al., 2012 ). Timor Bushchat (Saxicola gutturalis): During each of our visits to Rote, we noted that the unnamed local island population appears to have consistently distinct vocalizations from those on Timor. Rote males lack any white on the tail, contrasting with the distinctly white upper halves of the outer tail feathers in the nominate race gutturalis from Timor. These morphological and vocal traits would suggest deep differentiation of the Rote population.
Ruddy-breasted Crake
White-throated Needletail
However, little modern field information exists about the geographically intermediate population on Semau Island, which is attributed to its own subspecies luctuosus. Semau males are described as having "less white on the tail and wings than nominate" (Eaton et al., 2016) , but nothing is known about their vocalizations. Rote birds may therefore sit at the final terminus of a westward cline of decreasing amounts of white in the tail, or they may exhibit discrete, non-clinal variation in this trait. It is obvious that more research is required to lift the mystery of the taxonomic status of the Rote population. In our fieldwork, DNA material of Rote birds was collected, which will hopefully facilitate such future analyses once Semau birds have been studied. Timor Stubtail (Urosphena subulata): On all our visits to Rote, we encountered, studied, sound-recorded and -during one visit -collected individuals of an undescribed taxon of this species complex. This taxon was encountered commonly in both South Rote and East Rote.
Sunda Thrush (Zoothera
We also encountered, studied, recorded and collected the undescribed population of stubtail on Alor that has previously been documented by Trainor (2005c) and Trainor et al. (2012) .
Additional research into these forms is required and must be published separately.
Rote Leaf Warbler (Phylloscopus rotiensis):
On Rote, we studied individuals belonging to a distinct undescribed species of leaf-warbler. The results of these studies are presented elsewhere (Ng et al., 2018) .
Ashy-bellied White-eye (Zosterops citrinellus citrinellus):
We commonly encountered this species on all three islands. However, on 7 th December 2015, we saw ~5 and mist-netted ~8 individuals at ~1550 m on Mount Mutis, Timor, that were visibly different in coloration and voice from the extremely yellow-crowned, pale-eyed Z. montanus that is to be expected here.
This record constitutes an elevational range extension of the species on Timor, indicating possible upward altitudinal displacement in response to climate change.
Mountain White-eye (Zosterops montanus montanus):
The species has previously been recorded from Alor by Trainor et al. (2012) (Eaton et al., 2016) , and has already been elevated to species status by some authorities (del Hoyo et al., 2016) . With very few recent records from elsewhere in its range, Alor is a stronghold for the taxon (Eaton et al., 2015) . In 1991 it was described as 'moderately common', and as 'locally common' in 2002. Our sparse records, along with few records also from Pantar (Trainor et al., 2012) , underscore the sorry conservation plight of this taxon.
Rote Myzomela (Myzomela irianawidodoae): This species was newly described by our team in a recent contribution published elsewhere (Prawiradilaga et al., 2017) and August 2010, but all of these were immatures and/or females, lacking any grey tones on the underparts, and were therefore not instantly identifiable as the new taxon.
Description: The presumed adult male has extensive bright-red ear coverts extending down to the sides of the throat; a blue forecrown and lores, extending down to the throat, slightly darker around the lores; a wholly emerald-green body with a bright-red rump and uppertail, and pointed central tail feathers extending slightly beyond rest of tail; a black bill with a bulging upper mandible appearing slightly more bulbous than Tricoloured Parrotfinch; pink legs. The appearance of the bird resembles that of Red-eared Parrotfinch E. coloria, endemic to Mindanao, Philippines (over 2000 km to the north), the most recent Erythrura species to be described to science in 1961 (Ripley & Rabor, 1961) . However, the Red-eared Parrotfinch shows more extensive blue on the face, extending just behind the eye, restricting the amount of red on the ear coverts, and has a green throat.
Presumed adult female: Hint of red on earcoverts and blue tinge in loral area. Emerald-green body with red rump and uppertail. Black bill; pink legs.
Presumed immature: Dull emerald-green crown and upperparts; bright-red rump and uppertail; face and underparts much paler green with a hint of buff. Black bill; pink legs. This plumage differs from immature Tricoloured Parrotfinch as it lacks any grey tones to the underparts.
Much time was invested on Mount Mutis, Timor, in early December 2015 to capture this new species to science, but we did not succeed in the end, and extensive effort in the field resulted in only a single sighting of a male at ~1550m in disturbed forest. Based on comments by locals, who know this species well, and based on its seeming absence at sites where it is otherwise reliable, we infer that this species moves downslope and into rice paddies in the rainy months (especially December) and would have largely deserted its usual breeding sites.
More field efforts are needed in the future to collect material that will allow a scientific description of this distinct new species.
